TGF-beta 1 produces a "prooxidant" effect on bovine pulmonary artery endothelial cells in culture.
The pulmonary endothelium is known to be sensitive to oxidant injury, including that of hyperoxia. Similar to effects of exposure to 80-95% O2, porcine platelet transforming growth factor (TGF)-beta 1 at concentrations of greater than or equal to 0.3 ng/ml inhibited proliferation and caused enlargement of bovine pulmonary artery endothelial cells after 24 h of incubation in room air. Uptake of [3H]thymidine, but not of [3H]deoxycytidine, was suppressed by both hyperoxia and TGF-beta 1. The cellular enlargement produced by TGF-beta 1 in room air was attenuated in the presence of anoxia, indicating a need for O2 for TGF-beta 1 to have an effect on cell size. In the presence of 20 microM FeCl3, both TGF-beta 1 and 80% O2 produced marked cellular desquamation from culture dishes. The antioxidants dimethyl sulfoxide and vitamin E partially counteracted the growth inhibitory effect of TGF-beta 1 on endothelial cells. In contrast to its effect on endothelial cells, TGF-beta 1 only moderately altered size and proliferation of smooth muscle cells from the same pulmonary vessels. Uptake of [3H]thymidine by smooth muscle cells was uninfluenced in 48 h by TGF-beta 1, and little, if any, desquamation of these cells occurred with TGF-beta 1 in the presence of 20 microM FeCl3. We propose from these experiments that TGF-beta 1 may produce an oxidant effect on vascular endothelium that is capable of causing injury to this tissue.